HNO 3, PAN, p-NO3', and total reactive odd nitrogen (NOy =
The NASA Ames PAN instxtu•ent provided measurements of this species using electron capture gas chromatography detection from a cryogenically enriched sample of ambient air [Singh and Salas, 1983; Gregory et al., 1990] . The system used an aft facing Teflon inlet with the instrument operated at constant pressure (1050 mbar) isolated from aircraft cabin pressure fluctuations. The sampling time of PAN was typically 90 s followed by an 8-min analysis time. In-flight calibration was accomplished using PAN synthesized in liquid n-tridecane [Gaffney et al., 1984] . The PAN measurements have an estimated accuracy of about +20% and a precision of +10%. Given the above conditions, the limit of detection for PAN was about 5 pptv.
Nitric acid and p-NO 3-measurements were performed with the University of New Hampshire (UNH) mist chamber instrument and shrouded atmospheric aerosol sampling systems respectively [Talbot et al., 1990 [Talbot et al., , 1992 in nitrate. Sampling times were usually 15 min for HNO 3, with a corresponding limit of detection of 10 pptv. The overall uncertainty is estimated to be +20% for mixing ratios >100 pptv increasing to + 30% for mixing ratios near the limit of detection.
The atmospheric aerosol system and an assessment of its performance is described elsewhere [R. W. Talbot et al., Improvements in aerosol inlet performance in airborne applications, submitted to Journal of Geophysical Research, 1993] . The sampling system employed a curved-leading edge 8-mm nozzle housed inside a 150-mm ID shroud. The passing efficiency for submicron particles is believed to be virtually 100%. For supermicron particles the passing efficiency is unknown, but comparison of this inlet with one using a sharp-leading edge nozzle not housed in a shroud showed that p-NO 3-mixing ratios were an average of 150% higher with the current UNH system than those obtained with the other system. Potential sampling problems may still exist for p-NO3', but it is believed that the relative concentration trends between various air masses are substantially correct. Simultaneous sampling for p-NO 3-with two identical UNH systems indicates the precision was about +18% [Talbot et al., 1992] .
3. RESULTS
Air Mass Categories
The GTE/ABLE 3A data for the North American Arctic and subarctic showed that CO was a good overall indicator of air mass history (see, for example, The highest mixing ratios of CO appeared to be associated with emissions from biomass-burning. It is important to note that the fires observed within the study areas were a combination of peat and forest combustion yielding significant smoke.
The few minutes of data that were obtained directly in a biomass-burning plume, close to its source during mission 9, was removed from the northern Ontario biomass-burning group so that the mixing ratios reported in Table 1 better represent "average" conditions. Mixing ratios for the species of interest in our analysis of the ABLE 3B data were merged into the appropriate air mass categories, defined above, for examination of the large-scale distribution of reactive odd nitrogen associated with the gradient in CO mixing ratio. The majority of the CO data collected below 1 km altitude was obtained in fast response mode (10 Hz). This facilitated flux calculation objectives but resulted in insufficient data for our analysis of the reactive odd nitrogen distribution. Fortunately, slow response (~1 Hz) CO data were available for ascents and descents within the boundary layer and at the very start and end of the low-level (0.15 km altitude) flight legs. These data were used together with the associated mixing ratios of other species primarily NO NOy, C2C1 n, selected fluorocarbons (F-12, F-13, F-113), and the hydrocarbons ethene, ethyne, ethane, and propane, to assess the "cleanliness" of the boundary layer air. The air mass distinction was usually quite obvious, since the air masses at 0.15 km altitude were either impacted by biomass-burning or represented "background" air. In fresh biomass-burning emissions, ethene was elevated by an order of magnitude, or more, whereas ethyne, ethane, and propane were enhanced twofold to fivefold [Blake et al., this issue]. We admit that the <l-km altitude air mass divisions are subjective, but there was no other alternative except to entirely ignore the boundary layer data. We believe our divisions are substantially correct, but caution should be exercised in the interpretation of the <l-km reactive odd nitrogen data. Of the other air mass categories, only the mixed air masses were observed at <1 km altitude. Data collected at <1 km altitude was only incorporated into the mixed grouping when there was simultaneous CO measurements. The data used in this paper represent about 80% of the measurement time intervals during the ABLE 3B flight series.
To summarize reactive odd nitrogen chemistry in various air masses over central Canada, the highest resolution measurements were used for individual species' 90-s intervals for NO, NO2, and NO; 90-s intervals every 8 min for PAN; 15-min intervals for I-fNO3; and 20-to 30-min intervals for p-NO3'. For consistency with NO and NO mixing ratios, 90- Reactive nitrogen species mixing ratios are given in pptv; all other species are in ppbv. (Table 7) . The fact that the median mixing ratios of selected hydrocarbons, C2C1 n, and F-12 (Table 7) Reactive nitrogen species mixing ratios are given in pptv; all other species are in ppbv. Our analysis focused on synthesizing the ABLE 3B reactive odd nitrogen data set in a systematic manner to provide a referable baseline for subsequent interpretation of the measurements. Indeed, for this region of the troposphere over North America it appears that CO mixing ratio provides one reasonable basis for formulating air mass categories. This approach was chosen specifically to facilitate examination of the large-scale processes influencing the distribution of reactive odd nitrogen species and NOy. Our analysis has 
